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ABSTRACT : PROBLEM TO BE SOLVED: To provide an input torque control circuit for a variable 

displacement pump, for performing constant torque control by which a sudden change of 
the discharge amount of a pump can be prevented while effectively making use of engine 
output. 

SOLUTION: An input torque control circuit A' of a variable displacement pump is provided 
with a first constant torque control means S1 for performing constant torque control of a 
first pump 4 by discharge pressure of the first pump 4 and discharge pressure of a second 
pump 6, and a second constant torque control means S2 for performing constant torque 
control of the second pump 6 by only discharge pressure of the second pump 6, the first 
constant torque control means S1 holds discharge pressure of the second pump 6 in 
starting of constant torque control when constant torque control is started by the second 
constant torque control means S2, and constant torque control of the first pump 4 is 
performed by the held pressure and discharge pressure of the first pump 4. 
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2 t^ft^h/i^^inwBHttift^gLtcjg-ri k . m*y 

74. SfffeVMim (vt&SfflW) #*Ri$eBfltt§ 
ix, S^V74, 6 coo±ft**>'M^ Litems, 
[0024] U:#oT . wOi p ZfflWmmX'li . # 

iz. MU0)xy74. 6$&mix'j'( yi-trnkx-m 

fW 4 - WT<0#ffiTT . 1 o*>PIBj&«fe C 4 . 
^&£>*>. JBfcitoTiJMJW-Sfc. 4-f. *M>^£IB 
M $ -£ 4 toEE* - * 3 4 £ § ■£ h tzWzW, 3 O^fa 
WWift 5 4 C*f*B-r*aff UM'-Sr«ff LT}T[6jt;jBI# 

5 4i*mmu. -^m^xmmth (mm. 

{iLWlzGmZtiX t. HI 0 CO ( a ) iZTjk-tJ: d 
0^2^^rcoP±tt5£EP2^'A§'< : 3:4, ^OH# 

c7)|g 2 # > r 6 <?) ttiuajig Atcsi« $ a-c v > 6 . 

[0025] -c I T . WfeV> h X3- 7&L 1 iz 

jtt. IS3C0^[6H3]}t#5 4*^^(aSD, 

&b -r . *^nw» ->xvm*.t>i\ht. mi&xt/m2 
wfifovmtts o . 5 2 at LxxmJtih msk^m 1 4 * 
?>mfo<r>&.-h-?t£h-hm 1 <-t?> r4 ^D±ttsEP 1 
±#^>T<&* ;oxt> i> yfttX'li. z^ttHS. 

p lcji^^otci^T. *«*cftT5r^6as 1 , s 

2<OZX l-> J-- -/ h 6 9 a , 6 9 bCSASft&ttffi 
ffiP 1 kttHJEP 2k^)*b^^h;^(M9lliB*6|ft€i[P 
c tCil-fS ( ZfrncrMftls't— V L2t 
i$&tfh*). 'l<7)®-klZii. l£hi\s7fflWtfffllli! 
$ i it . WKo># > 74, 6 fi0ttaji3&««^ 4 



(01 00 ( a ) C)PQ«S0^.)ffl*ia5Q#B§) ... 

[0026] H*<^.i? > r 4 . 6 <7)D±£Bay/»> I tett> 
St, -f > f-t-^ 3 4 cof^|b[slK4 4 taBi&trE 
M^SUff 2 .it > 7" 6 OtttUftOMii'-tcff o T M^-r S 

*s. -i«05e bfrrvmmffitzzi 1 .-K>r4 coii±aiEP 

1 tfm 2 ,1? 77 6 cottar p 2 ( •? -r > ) tc ji 

L T v »=5r v >m Mzli , (Jt^SS 1 4 ^^EiA'Mfl 

3 5 3 9 LT.IS2 ^Dtai^SS 1 2 rtfcifcfi 
ja4^:v ^WHI{fS4 4^>flr l a < 7)?|* > i7 s ^(i^^ 
tc«L<5r* (01 0CO ( b ) cORSP#.^) , 

•f. ^^>-f-^— ^3 4^(7.ul£a* I .t'.^(Ci«0. ^^f 
>-f-^6-^ 3 4 C0Sg#;iumc«g*bT L 4 6 , Ztlii. 
*?Kri«na5*ff^. 4^. ya^tttS. 
[0027] t'fc, ^-COf^, jt^X-y N'-CO^ 

iCcfcoT^i&^isi 4*^^ixT. mi* , >-r4iotttb 

EP 1 2^>7 6 c^BttHEEP 2 y*mfi£) 

\zm-h (t*f£WN'-wxhn-?#L3Kji-?-s) m 

SlZli. m&^S&l 4 4>cOJEjfi (*l^T4*»/b<0ff 
aS) ^Ti7.«l&3 5C0i£it#3 9Sr^LTm2c0ttail : 
SSI 2l*l{rflgixiitf^^, '7-^>^-t-^3 4cO^|ft[II 
S§4 4 lz-3&iv&ttffi&cr>mtf±.3- L to^4 ( 0 1 0co 
(b) <0Utf$&[) . 

[0 0 28] >lc7)J:e.C 08co^n^^v^>i/^3t 
^JftPBST'ti, mi #y74cr)Qi&mcr>±mz£'>x. 

m2#y76 mcom h >v? mw*>mw£%ifx l 4 -3 ^ 

y>. m^L-/i4fcMTK:ij^T(i, w<-tftf^«))Mi (# 
(Jgo^v>#{iS-f ^co#fl©Pif ) T56 h/w^$fJtiP*^ 
$/lTL4V\ UA'-^ffLtt^-f y+*-*3 4 
^cOjjgffl^'MoT^-f Vf-t— ^ 3 4C0jlJg*5^*>T L 

4 o t v » -> tz^M:-&tf£. t . 

[0 0 2 9] 4/i, 08^)?nxt7yymtJ:S 
Mffll^T'ti, WTOJ:^*IBBBt*t*. il Hi. 

m&tntnx^yisyyttitz^^xiihivrmwmfe 

IS5EfflPt^3 0 0k£f/cm2 tCtS5t§^1^2"^LT 
fc0.ill»(a) {imi*->-r4C0iy:tlijEi:tta;* 
k^^$rat^PQig0T'feO . 01 1 co ( b ) tilt* 

2 6 cotttUEE i: coMf§5r« L/S P Q&0 
T^-l»„ ^r*S, 04". —j &&m$.W-2Ky7b<riMz£ 
ot^ >-^$ri6f^$-ti-7t[l ( 1 Ky?mkn.nm <n 

mmx-h*). 9mmn<r)*y74, t>z®.mLx-o4 

/fS*i«L^g ( 2, to ria]B#a^B*) c« 

T£>&. 

[0030] 0^0 i ri iz . mii0)#y74 . e zmm 
DtajEP 1 bP±tBEP 2 i«th/i -rmmfflk 

fSl£ffiTj5£3 0 0ksf/cmz (C^|>4T'C0^{i. 

P 1 k DiHiEP 2 COfP// 3 0 0 kgf/cm^ ( P 1 = P 2 
= 1 5 0kgf/cm* ■■■l<r)2Aiy7Wm%.mf<F>®m\±. 
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W, 1 ;K> 7 1 frhnmttfm 2 #>TQ *»£>OEiSK£ 

ta-^ftt. ^wasawi. pi* > T4 . 

bJ:L$gh*?MM&<3:Sft, ft^>T4. 60A?lh 

[003 1] £tz. &2#>zr6cr)MzJ:->X*7<(y+ 
fctti&EP 2 fcO*I**3 0 Okgf/ctf lCj*tSiT<!Oia 

(i . A^rod; > r 4 , 6 oi&aiftrafcfcaKfttcVKi $ ft 

h , U*»L . ttifJEP 1 tD±tt5EP 2 fc Oft*<3 0 Okg 

$ 4HtajflE««Hl36««*«tf5ia:aiBEfc: J: -5tr/i5ftt 
-f W^«i'm2jK>r6^)n±aiffi^2 0 Okg 

f/cm 2 OJ§£\ mi#y7°4l£, PittE^'l OOkgf/cm 

-C'S4*\ tt£iiE* 5 l OOkgf/cm* £M;il>£:5£h>l? 
.•BiJW;J:oTD±ajJ:A>'^§i-tTL*9 (Hi 10 
(a) #J8) . ^7t. ^1^>7'4*'1 OOkgf/cm 2 "C 
4tf£LTV»4l$te:, "74 0 Okgf/cm* T 

ttfls 1 4&#>& ( IS 2 #>y° 6 O0±[i5E** 3 0 Okgf/cm* 
tcii-rs) ¥L1tyr4li. <?oa**>'ft*|g*»£> 
Q 1 iT.H«itc«^LT L£ 3 k k Uz^ ^ >^-ot* 

it , -7 ^^ijnuss4 4 tc f^i&Eopf B§o;£_La>* o t 
y 6 (mkftmm&ttznn $ ft 4 ^t-£> 4 . i tz * { o 

4o 

[0032]^. ttffiEP 1 kB±tiiEP2kOfD**3 

ookgf/c«2 (caL^su2> ^Jtfvr4, b<nx-nv)v 
7<7)mt>Hm—mzuw2ti.&w^ *?ii<o. zoatfcm. 

Wffl#OBoo±ffiEof^£3£t+4 £ k k tch . 
[00 3 3] "Oi^C:. I38«07ax-fc>^>7'^ 
^}[HlS&fll^-r (i: , P±£ii **»'ffl^ OB^ttaj EOiHf * stt 
6 fc*> . x > x > ft* * 4> ft*: iEfflT L *>W#rtc f 
XZttV*., mz^ x>i/>aj^i*rW^{;fi)fflL^t>?gh 
'I^Mfllffltt&flKi, &*P±iti*£iS#T-£4P±iiiE09lE 

mxhh, 

[0 0 34] itz. Ml 2(2. H9c7)j?oX-t>-^>i/ 

^iza\,xx, x.>*s>ifiT4 \ojy?ytm immii 
m x'<7)Mh^^mmmitkm.^mp t z i ookgf/ cm ^ 

(CfSle U T?faX-^ IBIS *-£4 fcfrizx. > i/y 

&mi£<F>®mmzmft-i-z>M$;<7)tfm x- 

^Mt?9JfflB!*&KJgfiP t £3 0 0kgf/W KRjg 
LfcAtefciSlTtiO. HI 20(a) te%ll#y74 
£>)ttliiKkQiltii><7:m&*:miKPQ®.mX'£>>-) . 13 



120(b) ti»2*>T6iOttffllE4:ttaj*i:tf)Wfli 

B#Ol8ia"C^) 4 , 4 . >1 ? $i|»l*0/-K > r 4 . 6 
cr>iit\X-h V }V7\m 1 1 Olf^ i: |S| 4 . 
[ 0 0 3 5 ] 13 1 1 b tt$5tttil£ frfr& X o IZ. ®9cr) 
? a X-tr y v >- ^^T'fi . iC^+)B#(cfcl >T . 08C) 

3il#yy4£5 Okgf/cm 2 Oft(fClt^*C 
-f > ^PJ (H2,-K> 7°6ffl!l) Sr 3 0 Okgf/cm2 tifff 

4 1 . m i 4 oD±asjt*«®at:«^ ixtto. 
[0036] ■t^h-h, y-^ztfMmftz^&m 

h-E^ftjf^^) . zotztb. m^m^mizit, mi 
v^k mmji&fiztt. v4yrmmft<mme>Kji&{£ 

X'W,lXy~T4 cnatmRij<Mmzm^t?> t , ~7-2*<r> 

[0037] *fmt±ss*mtzmB LT*$n^fe<o 
x-fo*). *<7mmk-?&'cz*>i±. xyyy^^ta 

m^m.^-thzk^zhh. 

[0038] 

iz. *ftw<7m , ma,tf>T<r)Aj3 bn-ymmmmt. 

i&&lz£'oXtim*2>3?%:<kl> lo^fii-^ 

t«ais*ifc«iEiii»tcffiiii«rntaj-raii 1 o-rssMrff 

> -Tfc . imizJ:^X{m?2>'J?%:< k 1 1 oOT^f 
A x- ^ (c tt^ S ft v*E0SS(c EiS *• o±j±}-rm 2 obi 
&®M#y Tk , m l o^WM<-Kvroa±tHEo*£ 
l , mi o > roDituE*^ 1 oisjeH 

mi<r)uj^a.4tyr<7)OttiiSito±iii-BLk 
amxfohXh YiVy-hWX-fektc&Zio izmi^ 

>- rcootium £ mm * -tt 4 je h ^ *j ffli * n ^ 

3 |g 1 05e V)V7im&Vkk . H 1 OTO'gMdf 
D±JliE fc IS 2 O BT^fi--tr^roB±aiE fc * tfltt L . * 

i oTO^»--jf > T<7>a±m,f±km 2<n*[3mxx> 

tttiJEk 0«^3g 2 OlS5g<i*^x 4 t.Sl onr^g 

fi^yrwx* km2^«i^M.^yr^x-h b 
iv 7 k <7>m&im—m t & h i o izm 2 ewsm&xy 

b iVymW^&k £ M(i L . Hlrie^ 2 Olg h >l yMW± 
mt - IS 1 05e h '1 ? M»*at J: 4 h '1 ^ #[91**111! 
#f$ft&>: . wOigb/i,7$iIffli^ffB#(Ci>ft^|giOBl 
S&mxy 7V)D±tfJE£{£#L . ro^Ek^20Bl 
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f;K>-7o;j] h >i ? t om'im—M t^-^xo izm 

[0039] 

ommmmtz'^ ^xim-th „ m i a^wncnm i <7)n 

tc. ilfcEIIIf&l ali. 08fc:*Lfc®KflWEfc::fctvC. 
' M a ••/ h El^S 7 2b ^(frfcr^Etf S O £ im^h 
t bi>lz, IS 2 # > T 6 fffllcOfflteft^I^^M S 2c7) t°.X 
b > jl- v h6 9t-m2--K>T6<7)ia:aj|±P 2?>fr$:W 
< .i -) KtmBMt a - ZffitiL Ltz LcoX'h 0 , ^fmo 
mi*(.iHSil«l-T'#>-i>. L7t*>'ot", H8tH— »»■ 

[0040] Zcr)ffifSLTli. fx h Viz y h 6 9 b # 
1 '^>y * f a •/ h Jit- h C 1 <5V*£ W L , b*xhy6 5 
i.li'Wn-/ K-tf-hc ltC2SA$ix-i»^2*'>7"6c7) 

c'.fSbtCi-jt.-C^ft^i-^M D-/ hE«S37 2 atift 

[ou 1 1 ] ttz. W$zft*S^mWS2lt. W,2X>r 
_*.- , )Ul!l5fcfcP2*>"B)T5E«Og[ (ECF. ii-i.^lS2^h/P^ 

v 'V ^^>*i. fflfeft^I^aS2(i, H2/-K^7°6 
"tfiMiteP 2j7)A$Mffl^-& 0 . ttffiEP 2// 

Mi27ti 'i 7MW\mi3i£fem.£mz.z>b . is 2^7-6 

iiis-ipiiiiiiits .. a^wcti . D±aiEP 2 a tr x h 

*<s i & < -r *> , ntffiE p 2 #m 2 5t h iv 7 wmmk 
assart***.*) >. mw#6 3bcr>#{m.mmz.t> 

itX . v-f o ••/ l-flFffW? 1 b b>U o >y hE^8S7 3 
tifc£CJ8&£ft. 3S2;K>'7"6i7>ttJiJE (AxMo-yh 
E> I ' 2 #m 2 'J >?mS6 2 b (Cf^ffl-Ti. . Ztl 

h mhfvtmwtmtiiztih) . 

[0042] -y7. flWfcfc*T3ESi«s i {*. s 1 *->-r 

4 c7)D±tKffi P 1 *1 2 .-K XT 6 f jD±{JiE P 2 t wW*%r 

*£«^r»gs i it. mi^>r4<7)ttffiEP 1 vi2 
-1? 6 a)B±aiE p 2 ^w*^^ai^-i> c t iz =t o . tt 

ttiEP 1 tttitJEP 2 i: ^)«* ; ^ 1 5g h )V 9 WMMSSl 

&. mmnzit, DtajEP i >tt*EP 2 fcttt 9 t°x 

I-V 6 5 ac7)}f E^3* J »r^\*7-7 9 ac0y\'^ijir)|^f|| 
*t8^.S (^i?^>. PittJEP 1 fctttiSEP 2iW 



*l«h^^«lffMttM»gg[S:itl^.&) fc . »Jffll#6 3 
'Ma y hEl=SS7 3 atWtgmStl. WUX>T4cr> 

ttaiE ( *m o v hE ) pi //m 2c7j> 'j yymwe 2 

[0 04 3] ifc. «E#S0(i. ttaiEP2* i 'm2^ 

'May hE-WSS? 2 b £jgBJH-£ <fc ^ {z%-?X\< > 
i-fth-h. ME#8 0(±. ttttJEP2^2^hyU 
^WffliBB^lS^ffl^^-t^ itlittfflSP 2 5r h v 
i-vh6 9 a<7).1f- t-C 2 (C#< HHiEP 2j5<IS 

2Mh>i9 wmffliim.jzmizm-t h > . / m a y h e« 

ifST 2 b^i£|SfLTME#80OT»ri(i|i0A^ O y hE 
«SS 7 2 b rtE*rS 2 >t h 'U7$«ffllBa*§^5E<lt«^ 

[0044] VXk.(D£ 0 tC . *HSS^®^EWK 1 a 
ti. m2^yy'6^atliiS.P2cr,^^^^y^.-.. / h 

6 9bCil, m2#>T6<7)i£b>\s7fflWZmi#> 

TAmnztitimmizftKo «t 

0 . SI2--K>-r6c7)5t h/k^$ij{jp^ l ,-K^r4 WttHJ 

[0045] ^2,-tf>r6{i:. ttSEP 1 

t (iilM^C . offfiE P 2 A>'m 2 5t h 

tttart-* * xnmi* . z&oi&&tfmAffi.mzn& s 

ix4„ mi* > >7 , '4 4,. ttitlEP 1 ttttiJEP2 
P 1 tttiiJEP 2 fc 0>m s m 1 5t h 'P^SiJffll^lSJEli 

izmtz i x-<r>m. m l xyy-4 fflx-ii. ^Wv&h 
WimizmmZtih. -ttchh, Mz.l£m2#y76cr> 
tttiiEP 2^'IK< . U:A ; ot^> 
ffit ^^-{CJi, -e^fc'ltSB 1 #>74 ^ttffiEP 1 A { 
K^^tt. X>74<r)xftM.*:Wck.i.zm®. LX . df> 

[0 04 6] i/c, S2^T6(t tttUEP 1 iiti* 

■fit, Mb>v?fflw (v±mm.mw) aumztih. - 

-H. mi#>T4 L . ttttjEP 1 tttttJEP 2 bemir 

miitviv? mmwkVkMmzyttz, t , a. v /u?mm 
ii, mxyTA, 6<7)\j)hi\s7<?>mHm—mz%& 

[0047] 4fc. H2.-K>-T6^h;^aiJfai*™ 
Sii^i:. SE#8 0CJ:-)-CAMn7 hE«»7 2b 
/> { iiir§i'L-<:^$Eyi s 8 OiOTiSfffl^Mo y hEl ; JfS7 
2 b MJE^SJ 2 h >l 9 tmBMVk&mz Zti&fi: 
Zcnmt, mi7K>r4{i@e^ttttJEP 1<7)MZ 

z.->x e %.v>v7mmtim*£htiz>> -t^hh. m2#y 
re^^hiv^mm^zatm&p 2 zmizz-zx 
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mi -K>-r-l ii. c fc$r< . ffcfc 

tzi)^X . ;K> 7" 4 -f^A.tl h>k7 x 

> > > &ni$'Mznm-fh z ktn-t ft , 
[0048] i;A±?wmn&*mmi2^it2i>ntfm 

2t3£Xfm3X'$>2>. I22fi. dl 00 (a) 
MT^isitftfft Sr^iT t co-C£> ft , 08^n^-t > 

> > ^'-/j^)[filSSISf£-C-(i . ft 3 vrfifo 5 4 j&fofr 

SlfcJ:t^2«9:a-|*H0Hft#5O. 52*^Lt 

atfL&ffiims 1 4 *Pcr>Et)to<ngj}~?%b-hm i x>? 

4 WttttSff P 1 nirhltf OCAot. A *T3E8 
IS 1 . S2<0exh>JL- y h6 9a, 6 9b(C&A 
SixfttttUEP 1 i:tttiJEP2 &a*ttf£Ml<?IR|fflifl 

Jft^Ltttf) (110«(a) <0PQf£H<0|ffi*£3BQ# 

ffil) . 0io«(b) CiRtfcJJdft:, Hflsi/^-m 
ho— 7 tffliLTVK ^-fyft-* 

Xl&ob^-o fzT^Mistfh ft . 
[0049] L*» L . 43ttt?BfBaflHrci*. ft 1 
7"4i0tttUEP 1 <7j±#t J; ->TSf2df>-r6fflkO« h 

a rmmtf&wz&it^ vt*>. * ftt7J8t# 5 4 £ 
£ga, -#»£»stcM-<f . ^icft^Ttjjfeu-cfti 

;K>7"4cDtt£iiEP 1 SrAJt-tt-Tt. CiOtttfJEP 1<D 
i_h*i i T ft 2 <0<+f >- 7° 6 fflfc) J£ h /V- ? MMtfffl 
thZtihb^itiZ bitted. Lfc^oT. 02tc^-r 
J:5lc. ^ > f-^—? 3 4^^1**^9, ^^f^ 
t-? 3 4(nm&1)*j$-hTL& ok^tzZkts'^K 

8 > [5) t T'£ ft . 

[00 50] 08c7)^ax-ty^>^^J:l, 

ftzitz i#>T<imM.m<om&. mi nz^ttzx 
o ttajE p 1 k ptaiJBE P2i ma* 300 kgf /cm 2 

aiE^KH#W(||<7>n±aiEtc J: oTT^#£^(tft , * 
fc. ttifcEP 1 tttfctJEP 2k<7)m { 3 0 0kgf/cm 2 fc 

arc l 3&^j»tfijffl-c & fci > . 
[0051] rntcitLT*iiS6^®<7)^is«i. ft 1 # 

> 7*4 HCtiW^TiOHhaiEP 1 . P2*#< ft 2 ** 
>T6 0njt;:(i:@£j±P 2W*2-^i,vc, ft2* , >7°6<7> 
leh/l^MWS-ft 1 ^>r4ffllc7.vt-^L>:«il3'Jf@(;ff^o 

ffl^'ft 2 # > 7 6 fflWBtffiffit: £->X . * 

A: , 1e h /I ? ftllWi i> s ttiti fi#ft 2 * > r 6 M^Rtffi 



E^if «r58lt*£-Cia8iDflWE4: Htt-C£> ftrtv ftA 

[0052] CiUloV >ti3 *r#8SL ^^'^AftW(C 

P 3 //3 0 Okgf/cm^ (Cl^^iL. ft 2 1g b ^ ^ $ijfffljfl 
te^(iP b />'l 5 0kgt/cm' {;fS5E5a'(:fc , ) . £ 
fc. ffitf>74. b<r>7^h>l-7<rmtmi \ <r>^k 
mtlzikfcZhX^tZ. 

[0053] 03^ ( b ) IZTfk-fJ: oiZ. ft2*">T6 

a. p±aiEP i kitmmmz. ttmEP2*jft25Eh/i' 

ftWckMMlzm%1*i\Z>» ttz, H3C0 ( a ) (c^-TJ: 

e.tc fti^>*r4t>. ttasEP i fcttaiEP2i:(7)W 

J&lft 1 5e h * 7 $WM4&IS5Eli P a fclii-*- ft i -c-^^ 

p l ttaiE p 2 i ofa*ift i ^ h ;p^iHiiPMttibg« 
P a (c^-fti-c-cora, ftl^>-r4|ffi|T-(i- x-vVv 

&j)&jmizmmzti& . -«:*>^, w^«f»2^r 

6<?DttttJEP2#ffl;< . L^* f -3Tdt>'T6<7)A^h^ 
>*f -5-^^'ttft l r4 <7>ttaiEP 
lA'«<4-iTt, /K>T4^a2rSA(^iSL-C» 

[0054] 'HT, - filfCrjSti. ft 2 #>'7° 
6^'?Eh^^$cJWcA-p/cP2S 1 5 0 kgf /cm 2 <7)^l; 

i«E#8 0 izX o fvM d y hEW£&7 2 b*QgBFr 
$n-CME#8 OWTillWWDv bf±m3&7 2 b|*l 
E^"ft25th/U^SiJffl)Mfe|§^(it^$ixft^. * 
cof^ii, mitf>74ii, Q^atiUKP lifil 5 0kg 
f/cm 2 £&$2-C£h /W^Uffll^ff^ix-r . ^<?)0±a} 

7' 6 It*: V )V 7 ®\W* izai&E. P 2 Sr if A $ -tire 

ftl/K>-T4ti. ^c0l^W?rgttft^i:^<. »A 
ifiMSrliimLtSftl^otaiE^Stl 5 0kgf/cm 2 «t 
^^-ft C t ft , 0 1 1 k itK-mtf #*>ft J; '3 
t . P 2 S 1 5 0 kgf/ cm 2 ftfftcfci, »Tft 1 7°4*''* 
±nfta$-W«Lf#ftl^F^P±aiE ( 1 5 Okgf/cm 2 ) (iH 
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